A total of 101 SHR rats were studied. They were injected intravenously with live Yersinia enterocolitica 0:8 and were randomly divided into two groups.
(from arthritic joints), liver, spleen, lungs, heart, kidneys, and blood (by heart puncture) were taken using sterile methods. The samples were cultured by direct plating on lactose agar and cefsulodin-irgasan-novobiosin agar (Oxoid) and by plating after enrichment for one and three weeks at 4°C in yeast extract-rose bengal broth, as described by Schiemann." Suspected Yersinia enterocolitica 0:8 colonies were identified with API-20E strips (API System, Montalieu, France) and by slide agglutination with specific rabbit antisera to Yersinia enterocolitica 0:8. Antisera against other yersiniae were used as negative controls. HISTOLOGY Joint, heart, and kidney specimens were taken from arthritic and non-arthritic rats for microscopic studies. To prepare the joint specimens, the skin was thoroughly wetted with 96% denatured alcohol, divided by a long vertical incision and removed. The ankle joints were removed by sectioning the tibia and fibula proximally and the metatarsal bones distally.
The specimens were fixed in 4% neutral buffered formaldehyde and the joint specimens were decalcified for six to seven hours in 14% hydrochloric acid (New-Calc, Algol, Helsinki, Finland). All specimens were then dehydrated, embedded in paraffin, cut into 5 [tm thick sections and stained with the van Gieson and haematoxylin-eosin stains. The ankle joints were cut longitudinally so that the surrounding tissues and bones were included in the same joint section.
The microscope observations were made with a Leitz-Dialux 22 microscope and read blindly by one observer.
The amounts of lymphocytes, plasma cells, and polymorphonuclear leucocytes in the joint synovia were estimated. This was achieved by choosing a representative area, avoiding those areas containing the highest amount of inflammatory cells and estimating instead an area of average inflammation. The area evaluated consisted of the ocular rectangle, defining the area included in the microscopic photographs, and measuringabout0 *5 mm2. The lymphocytes, polymorphonuclear leucocytes, and plasma cells were all counted in the same area.
The amount of fibrin on the synovia was estimated using a scale from 0 to 3, where 0 indicated no fibrin, 1 small fibrin fragments, 2 half the synovia covered by fibrin, and 3 all synovia covered by fibrin. The extent of ulceration of the synovial lining mesothelia was estimated on a scale of 0-3, where 0 indicated no ulceration, 1 small local ulcerations, 2 about half the synovia ulcerated and 3 all synovia ulcerated. The amount of fibrosis was estimated using a scale of 0-2, where 0 indicated no fibrosis, 1 a clearly increased amount of fibrosis, and 2 massive fibrosis. The presence of haemosiderin in the synovia was also determined.
Erosion of the cartilage was estimated using a scale of 0-3, where 0 indicated no erosion, 1 small areas of erosion, 2 about half of the cartilaginous surface eroded, and 3 all cartilaginous surface eroded.
Follow up ofrats withyersinia induced arthritis Vascular proliferation was estimated on a scale of 0-3, where 0 indicated no proliferation, 1 a small increase in the number of vessels, 2 approximately 50% increase in blood vessels, and 3 greater than 50% increase in the number of blood vessels. The presence of vasculitis was also determined in the synovia.
The thickness of the mesothelial cells lining the synovia was also assessed: the number of cell layers on top of each other was determined in representative areas of the synovia.
The means and standard deviations were calculated in all instances.
The microscopic parameters were recorded blindly, with no knowledge of the bacterial culture outcome, of the time of killing of the rat after inoculation, nor of the clinical status of the joints.
Results

OCCURRENCE AND COURSE OF ARTHRITIS
This part of the experiment was designed to study the incidence and the long term clinical course of arthritis induced by Yersinia enterocolitica 0:8 in SHR rats. The 48 rats were followed up for 245 days. Half of the rats were injected intravenously with 105 and the other half with 106 live Yersinia enterocolitica 0:8. Of the total of 48 rats, 23 (48%) developed clinical arthritis. Table 1 shows that there was no significant difference in the incidence of arthritis based on bacterial dose or sex of the rats.9 The two dose groups were therefore combined in further analysis.
The arthritis was preceded by weight loss, ruffling of the fur, and tenderness of the legs on movement. The arthritis appeared as erythema, followed by gradually worsening swelling and impaired movement of the joint. The mean starting day of arthritis was day 14 after inoculation (range 7-27 days). Most of the rats recovered from arthritis symptoms by day 49. However, in five rats the disease differed. In three of the five rats, arthritis persisted for several months. One of these three arthritic rats died 20 weeks after inoculation. One appeared to be completely cured after five months of arthritis. In the third rat, seven months of arthritis led to ankylosis of the joint.
In the two remaining rats the arthritis recurred after a non-arthritis period of five and 11 weeks. The first of these two rats developed arthritis of both hind paws 13 days after inoculation. The arthritis subsided by week 14. A spontaneous flare was detected in the left hind paw at week 25, with less severe symptoms than the first episode. The arthritis lasted for one week. In the second rat, primary arthritis of both hind paws began at day 13 and subsided at day 35 after inoculation. A spontaneous flare up was noted in the right hind paw at week 10, subsiding within two weeks. At week 14 a third flare was observed in the same joint two weeks after recovery from the second phase of arthritis. As with the first rat, these two flares were less severe than the primary arthritis. Both rats had apparently normal joints with full movement when killed on day 245. Both rats with recurrent arthritis were male, inoculated with a dose of 106 bacteria. Two of the rats with persistent arthritis were male; one had been inoculated with 105 bacteria and the other with 106.
One female rat, inoculated with 105 bacteria, developed persistent arthritis which subsided after five months.
During the follow up period nine rats died. The deaths occurred on days 20 (2) Table 2 Recovery of Yersinia enterocolitica 0:8from various organs ofinoculated SHR rats. SHR rats (n=51) were inoculated with Yersinia enterocolitica 0:8. At the indicated time, rats were killed and their organs were culturedfor the recovery of Yersinia enterocolitica 0:8. The results indicate the number of Yersinia Number of rats studied 4 Necropsies were performed on the rats and samples were taken from the synovium, synovial fluid, blood, heart, lungs, liver, kidneys, spleen, faeces, and, in some rats, the inguinal lymph nodes. Macroscopic abscesses were frequently seen in the liver, spleen, kidneys, and lungs between days 14 and 77 after bacterial inoculation. From day 108 to day 245, large abscesses in the inguinal lymph nodes became obvious in 11/19 rats. At this time, abscesses were rarely seen in the other internal organs. Yersinia enterocolitica 0:8 isolations correlated well with the occurrence of macroscopic abscesses. Excretion of Yersinia enterocolitica 0:8 in the faeces lasted, in all rats, up to day 35, and up to day 245 in 2/8 rats. In two rats, yersinia were recovered from the synovium at days 14 and 21, respectively. In P. .: .. these two rats, the duration of macroscopic arthritis had been five and three days, respectively. Table 2 shows the results of the bacterial cultures.
Both rats with recurrent arthritis had large abscesses in the inguinal lymph nodes, from which live yersinia were recovered at the time of killing. Both rats with persistent arthritis also had abscesses either in the inguinal lymph nodes or kidneys at the time of death at week 20 or at the time of killing at day 245. The rat with persistent arthritis subsiding after five months had no macroscopic abscesses and cultures of the internal organs and faeces were negative for yersinia growth.
HISTOLOGICAL FINDINGS
For the determination of histopathological changes during the course of the arthritis, joint samples from 47 of the 53 rats were taken at the time intervals indicated above. The joint samples were then grouped according to the duration of macroscopic arthritis, rather than the time after inoculation with bacteria. This was because the starting day of arthritis varied from seven to 27 days after inoculation. All macroscopically arthritic joints showed clear histological signs of synovitis. The strongest inflammatory changes occurred at three to 56 days after the start of macroscopic arthritis ( fig  2) . No histological synovitis was detected in the joints of those rats judged macroscopically to be non-arthritic.
Inflammatory cells were diffusely distributed in the oedematous synovia. At all stages of arthritis the predominant inflammatory cells were lymphocytes. No nodules or reaction centres were found. Polymorphonuclear leucocytes were only seen in early arthritis and their number was considerably less than that of the lymphocytes. The number of plasma cells was low. Table 3 shows that even after long periods after inoculation, no increase was seen in the plasma cell number.
The synovial lining cell layer was mildly thickened, consisting of two to four cell layers at all stages of arthritis. Mild changes of synovial ulceration were seen at six to 19 days after the start of arthritis. Mild fibrosis was seen 11 days after the start of arthritis. Erosion of the cartilaginous surface was seen from the fairly Table 3 Figure 3 shows that joints cured of arthritis appeared histologically normal. Mild vascular proliferation was seen only in more advanced arthritis. Table 4 gives the amounts ofulceration, fibrosis, erosion, and vascular proliferation in the synovia. No giant cells, accumulation of haemosiderin nor clear vasculitis were found in the synovia. Simultaneously with the inflammatory reaction in the synovia, abscesses were seen in the kidneys, muscles, and bones. In addition, a pericarditis was also found in the hearts of three of four rats tested. These abscesses differed from synovial inflammation in that they contained solely polymorphonuclear leucocytes, and not the lymphocytes seen in synovial inflammation. In The histological changes correlated with the macroscopic changes observed in the rats. The red, swollen joints showed clear histological evidence ofan acute synovitis. The inflammatory cells in all the arthritic rats consisted mainly of mononuclear cells; this is consistent with the arthritis being non-purulent. Two rats yielded positive cultures for Yersinia enterocolitica 0:8 in the synovia in early arthritis. This parallels the findings of Volkman and Colfins for salmonella induced arthritis in the rat,' and the findings in our previous study with yersinia induced arthritis in SHR rats. 3 Thus it still seems that in at least some of the rats, the initial phase of the arthritis involves bacterial dissemination in the joint.3 This has not been shown in yersinia reactive arthritis in humans, although the distinction between post-infectious and reactive arthritis has become blurred as a result of recent findings of bacterial antigens in human joints in reactive arthritis. [17] [18] [19] [20] [21] [22] In later stages, the histological results resembled a more chronic form of non-specific arthritis, with fibrosis and vascular proliferation. The histological changes included erosion of the cartilaginous surface in the early stages of arthritis, but it did not extend to the bone. Cardiac and renal involvement is occasionally seen in human reactive arthritis,'3 23 but in this rat model there was no histological evidence for nephritis and, moreover, the pericarditis seen in some of the rats was clearly suppurative.
Based on the findings presented here, we conclude that yersinia associated arthritis in SHR rats provides a potential animal model for the study of reactive arthritis. The most striking similarities between this animal model and human reactive arthritis are the histopathological characteristics and the self limiting course of the disease in most of the rats. As has been proposed in reactive arthritis in humans,24 25 poor clearance of the initial infective agent is associated with susceptibility to arthritis in the rat model. The role of yersinia antigens, their persistence and the role of T cells in the pathogenesis of yersinia associated arthritis in the rat remain to be studied.
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